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CLAIMS 

1. (Original) A gas sensor, comprising: 

a first electrode aad a reference electrode with an electrolyte disposed 
therebetween, wherein the first electrode and the reference electrode are in ionic communication, 
wherein the reference electrode has a surface on a side of the reference electrode opposite the 
electrolyte and Ihe surface has a surface area; and 

a reference gas channel in fluid communication with the reference electrode, 
wherein at least a portion of the surface of the reference electrode physically contacts at least a 
portion of the reference gas channel, and wherein the portion of the reference electrode in 
physical contact with the reference gas channel is less than about 90% of the surface area. 

2. (Original) A gas sensor as in Claim 1, wherein the portion of the reference 
electrode in physical contact with the reference gas channel is less than about 75% of the surface 
area. 

3. (Original) A gas sensor as in Claim 2, wherein the portion of the reference 
electrode in physical contact with the reference gas channel is less than about 50% of the surface 
area. 

4. (Cancelled) 

5. (Currently Amended) A gas sensor as in Claim 27 [[4]], wherein the portion of 
the reference electrode in physical contact with the reference gas channel is less than about 15% 
of the surface area. 

6. (Original) A gas sensor as in Claim 1, further comprising a heater disposed in 
thermal communication with the reference electrode. 

7. (Original) A gas sensor as in Claim 1, wherein the gas sensor has an 
impedance below about 4,000 0 . 
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8. (Original) A gas sensor as in Claim 7, wherein the gas sensor has an 
impedance below about 3,500 Q . 

9. (Cinxently Amended) A gas sensor as in Claim 8, wherein the gas sensor has 
an impedance below about 3,400 0-«f4ess. 

1 0. (Original) A gas sensor as in Claim 1, wherein a first electrode size is 
different than a reference electrode size. 

1 1. (Original) A gas sensor as in Clahn 10, wherein the jgist electrode size is 
smaller than the reference electrode size. 

12. (Original) A method for forming a gas sensor, comprising: 
disposing an outer electrode and a reference electrode on opposite sides of an 

electrolyte such that the outer electrode and the reference electrode are in ionic conmiunication, 
wherem the reference electrode has a surface on a side of the reference electrode opposite the 
electrolyte; 

disposing at least a portion of a fugitive material in physical contact with a poition 
of the reference electrode surface, wherein the reference elcctiode has a surface area and the 
portion of the reference electrode surface in physical contact with the fugitive material is less 
than about 90% of the surface area; 

disposing a heater on a side of the fugitive material opposite the reference 
electrode to fomi a green sensor; and 

co-firing the green sensor. 

13. (Original) A method for forming a gas sensor as in Claim 12, wherein the 
portion of the reference electrode surface in physical contact with the fugitive material is less 
than about 75% of tiie surface area. 
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14. (Original) A method for foiming a gas sensor as in Claim 13, wherein the 
portion of the reference electrode surface in physical contact with the fugitive material is less 
than aboat 50% of the surface area. 

15. (Original) A method for forming a gas sensor as in Claim 14, wherein the 
portion of the reference electrode surface in physical contact with the fugitive material is less 
than about 25% of the surface area. 

1 6. (Original) A method for forming a gas sensor as in Claim 15, wherein the 
portion of the reference electrode surface in physical contact with the fugitive material is less 
than ahout 15% of the surface area. 

17. (Original) A method for foiming a gas sensor as in Claim 12, wherein the 
gas sensor has an impedance below about 4,000 0 . 

18. (Original) A method for fomiing a gas sensor as in Claim 17, wherein the 
gas sensor has an impedance below about 3,500 0 . 

19. (Original) A method for forming a gas sensor as in Claini 1 8, wherein the 
gas sensor has an impedance below about 3,400 0 or less. 

20. (Original) A method for foraiing a gas sensor as in Claim 12, wherein tiie 
first electrode and the reference electrode are of different sizes. 
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21. (Currently Amended) A gas sensor, comprising: 

a first electrode and a reference electrode with an electrolyte disposed 
therebetween, wherein the first electrode and the reference electrode are m ionic communication, 
wh erein the reference electrode has a surface on a side of the reference electrode opposite the 
electrolyte and the surface has a su rface area, and wherein the reference electrode having a 
reference electrode width ^iameto and.is in contact with feft os e d on an insulating layer having 
an insulating layer width, wherein the reference electrode width is «p4e-about 60% to 

about 85% of t h e width o f- t he insulating laye r width r: and 

a reference ^as channel i n fluid conununication wdth the reference electrode, 
wherein at least a portion of the s urface physically contacts at least a portion of the reference gas 
channel 

22. (Currently Amended) A ga$ sensor as in Claim 21, whoroin the roforcncc 
e l e ctrode has a ourfaco on a aide of tho roforence cloctrod e opposito the oleotrol>lo and the 
surface hag a Durfaco area, whoroin at Icaot a portion of tho ourfaco physieally contaotG at loaot a 
p e rtion of tho roforonce gas channel, ond - w herein the surface ui physical contact with the 
reference gas channel is less than about 25% of the stirface area. 

23. (Previously Presented) A gas sensor as in Claim 21, wherein the gas sensor 
has an impedance below about 4,000 . 

24. (Currently Amended) A gas sensor as in Claim 21, wherein the reference 
electrode width dimeteP is up to about 70% to about 80% of tho width of t he insulating layer 
width, 

25. (Previously Presented) A gas sensor as in Claim 21, wherein a first electrode 
size is different than a reference electrode size. 

26. (Previously Presented) A gas sensor as in Claim 24, wherein the first 
electrode size is smaller than the reference electrode size. 
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27. (New) A gas sensor, comprising: 

a first electrode and a reference electrode with an electrolyte disposed 
therebetween, wherein the first electrode and the reference electrode are in ionic communication, 
wherein the reference electrode has a surface on a side of the reference electrode opposite the 
electrolyte and the surface has a surfece area; and 

a reference gas channel in fluid communication with the reference electrode, 
wherein at least a portion of the surface of the reference electrode physically contacts at least a 
portion of the reference gas channel, and wherein the portion of the reference electrode in 
physical contact with the reference gas channel is less than about 25% of the surface area. 
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